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SECTION A (Each question worth 4 Marks) 
 
1. What is NPV value in relation to cost benefit analysis of projects? 
 
2. List the factors influencing the design of At-Grade intersections 
 
3. Explain the use of C.B.R value in pavement design? 
 
4. Sketch roughly three different types of grade separations and interchanges. 
 
5. Briefly describe test which may be used to assess and control the following 
properties. (a) Penetration (b) Flash point. 
 
6. List the use of channelization in the design of an intersection 
 
7. Outline three methods by which the viscosity of bitumen can reduced.. 
 
8. Explain the difference in the purpose of using Flux and Cutter. 
 
9. Discuss the functions of a primer in bituminous surfacing. 
 
10. A number of techniques have been developed to provide information on pavement 
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SECTION B (Each question is worth 15 Marks) 
 
Q1.  
Calculate the design traffic for the following case : 
Nature of road – Dual carriageway urban freeway 
AADT (Year) – 16,000 (5 years ago) 
Percent HV – 7% 
Growth rate – 5% 
Design period in years – 20 
Assume 50/50 split and urban arterial 
Assume each direction of flow has 2 lanes and 80% of heavy vehicles carried by heavy 
vehicle lane. 
 
Given: g = 1.2, ESA = 1.8, CGF = 30 
ESA/day = (AADT x DF)x(%HV/100)xLDFx(ESA per HV) 
NDT  = ESA/day x 365 x CGF 
 
Q2. 
(a) You are appointed to an engineering position in a remote area to supervise the 
construction of a road. Your initial task as an engineer is to locate suitable material 
for construction of the road pavement. Outline the methods you would use to ensure 
the best possible materials are located. 
(b) Recent bitumen surfacing work in an area shows a history of poor results due to 
aggregate particles not being adequately bonded by the bitumen binder. Outline 
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Q3.  
Trial mixes have been carried out to determine the optimum binder content for a dense 
graded bituminous concrete. The results are tabulated below. You are required to determine 
the optimum binder content and explain how it was selected. 
The mix is required to meet the following specification: 
 
    Minimum   Maximum 
Stability (kN)   5    _ 
Flow (mm)   2    3.5 
Air Voids (%)   4    7 





Explain the terms 
• Internal rate of return 
• Payback period 
(b) 
You are contemplating investing on a road project. The project will return net cash inflows at 
the end of years 1,2, and 3 of $5090, $4500 and $4000 respectively. Assuming required 
rate of return 15%, should the investment be accepted? 
Given 
C = ∑nt=1  Rt  / (1+r)t  
You can use trial and error to solve. 
